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Table I ives the data ordinarily needed for climato- 
logical stufies for about 158 Weather Bureau stations 
making simultaneous observations at  5 a. m. and 8 p. m. 
daily, 75th meridian time, and for about 41 others making 
only one observation. The altitudes of the instruments 
above ground are also given. 

Table I1 gives a record of precipitation, the intensity of 
which at some period of the storm's continuance equaled 
or exceeded the following rates: 
Duration minutes) ........ 5 10 15 PO 25 30 35 40 45 50 80 
lZatesper\our(Inches) .... 3.00 1.80 1.40 1.n 1.08 1.00 0.W 0.90 0.87 0.84 0.80 

It is impracticable to make this table sufficiently wide 
to accommodate on one line the record of accumulated 
falls that continue at an excessive rate for several hours. 
In  this case the record is broken at the end of each 50 min- 
utes, the accumulated amounts being recorded on suc- 
cessive lines until the excessive rate ends. 

In  cases where no storm of sufficient intensity to entitle 
it to place in the full table has occurred, the greatest 
precipitation of an single storm has been given; also the 

The ti ping-bucket mechanism is dismounted and re- 
moved w ?l en there is danger of snow or water freezing 
in the same. Table I1 records this condition by entering 

greatest hourly fa 19 during that storm. 

an asterisk (*). 
Table I11 gives, for about 30 stat,ions of the Canadian 

Meteorologicil Service, the means of ressure and teni- 

the case of snowhl. The sealevel pressures haveteen 
coinputed at  Washington by the method emplo ed for 

Prof. F. €1. Bigelow in this REVIEW, January, 1902, pages 
13-16; the altitudes are those furnished us on January 1, 
1916. 

Chart I.-Hydro raphs for several of the principd 

Chart II.-Tracks HIQH areas; and 

perature, total recipitation and dept R of snowfall, and 
the respective R e itrtures from normal values exce t in 

reducing ITnited States Observations and descri i!l ed by 

rivers of the Unite B States. 

gravity. 
Chart 1V.-Temperature deya.rtwes. This cliart pre- 

sents the departures of the monthly mean surface tem er- 
atures from the monthly normals. The normals u s 3  in 
computing the departures were computed for a eriod of 
33 years (1873 to 1905) and are published in bee ther  
Bureau Bulletin R, Washington, 1905. Stations whose 
records were too short to justif the preparation of nor- 

uate records became available, and dl have been re- 
luced to the 33-year interval 1873-1905. The shaded 
portions of the chart indicate areas of positive departures 
and unsbaded ortions indicate areas of negative depar- 

matel equal departures of like sign. This c art of 

mals in 1908, have been provi B ed with normals as ade- 

tures. Gener Bp bed lines connect places having a proxi- 

mont z ly surface temperature departures in the United 
% 

States was first published in tlie MONTHLY WEATHER 
RE:VIEW for Jul 

showing the depth is given on the chart. Where the 
monthly amounts are too s m d  to justify shading and 
over sections of the count where stations are too widely 

reusonalJle accuracv in shadin , the actual depths are 

%mounts less than 0.005 inch are indicated by the letter 
TI and no reci itation by 0. 

Chart &.--~ererntqe of clear sky between suniise 
aid sunwt. The average cloudiness at each Weather 
Bureau station is determined by numerous personal 
oh$ervations between sunrise and sunset. The differ- 
ence between the observed cloudiness and 100 is assumed 
to represent the percentage of clear sk and the values 
thus obtained are the basis of this c k r t .  The chart 
clam not relate to the nighttime. 

Chart VI1.-Zsobare and isotherins at sealtvel, and 
ptvailiny wind dirertiom. The pressures have been 
reduced to sealevel and standard ravity by the method 

the REVIEW for January, 1902. The pressures have also 
been reclucecl to the mean of the 24 hours by tlie applica- 
tion of a suitable correction to the mean of the 8 a. m. 
and S p. m. readings at stations taking two observations 
daily, and to the 8 a. m. or the 8 p. m. observation, re- 
s ectivelg, at  stations taking but a sin le observation. 

1900-1901, volume 2, Table 27, ages 140-164. 
The isotherms on the sealeve P plane have been con- 

structed by means of the data summarized in chapter 8 
of volume 2 of the annual report just mentioned. The 
correction to - t ,  or temperature on tho sealevel plane 
minus the station temperature as iven by Table 45 of 
that report, is added to the observe8 surface temperature 
to obtain the adopted sealevel temperature. 

The prevailing wind directions are determined from 
hourly observations at  the great majority of the stations. 
A few stations having no self-recording wind-direction 
apparatus determine the prevailing direction from the 
dad or twice-dail observations only. 

reports from regular and cooperative observers and shows 
the depth in inches of tlie snowfall during the month. 
In  general, the depth is shown by lines inclosi areas of 
e ual snowfall, but in special cases figures a r e x o  given. 
d i a r t  VI11 is published only when the general snow cover 
is sufficiently extensive to justif its preparation. 

water tern matures, and prevailing wind directions, and 
storm trac!s over the North Atlantic Ocean for the em- 
res ondi 

8hart%.-Presents annually the tracks of hurricanes 
o the ear; t rach of the same month are all in one color. k t  s c art was first published in the issue for September, 
1916. 

Chart V.- 6' otul 100g. precipitation. The scale of shades 

separated or the. topograp 'iy iy is too diversified to warrant 

ircn for a limited number o f representative stations. 

described by Prof. Frank H. Bigeow f 

&e diurnal corrections so a plied will E e found in the 
Annual Report of the Chie P of the Weather Bureau, 

on pages 13-16 of 

d a r t  VII1.- J otal snowfaU. This is based on the 

Chart 1X.-Average values o 9 pressure, air and surface 

month of lust year. 
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TABLE I.--CliniatoZogieal data for Weather Bureazi Stntiona, Janua+y, 1918-Continued. 

Chattanooga. ......... 
Knoxville.. ........... 
Memphis.. ............ 
Nashville. ............ .......... I ........... Lerlnpton.. 
Louisville.. 
Evausvllle ............ 
Indlanapolls.. ........ 
Term Haute ........... j 
Cincinnati ............ . I  
Columbus.. .......... .I 
Daytou.. ............ .' 
Plttshurgh.. ......... .I 
Elklns. 
Pnrkersburg.. 

............... ......... jl 
SI:31 353, 410 20 00 .,q 59i 671 2 3 : D i  
638, 771 841 29.291 

rn.MI-. . 19 
30. n4 - .I:' 
?s.m!- . i l i  
30.00'- .1fi 

30.001- .14! 

... .: 
3.94 , -  . 1 i '  

.............. ........... I Alpena.. 
Escanaba.. 
Grand Haven.. ...... 
Grand Rapids ....... : 
Houghton ........... ::! 
Lansing.. ........... ..I 
Ludington.. ......... .I ............ ........... ............. I I 

I 

Marquette. 
Port tlurm 
Saginnw.. 
Gault Ste. Marie ....... 
Chirago.. .......... .-.I 
Green Ray 
Milwvaiikee ............ 
Duluth ................ 

............ 

8.21-10.51 ?51 
6.:/ -7.81 25 

13.- -11.3 3fil 
1?.5!-11.81 3'.: 
6.61 -7.9, ?61 

10.2~-11.8i 321 
1?.41 ...... 291 
5.81 -7.1: 24 

10.9 -10.9! 861 
10.4 ...... I 301 
3.?-10.1: ?o' 

13.3 -10.41 351 

~ 0.81 -9.61 241 

5.8 -S.8, 28 
10.0 -9.8 34: 

Bufta10 ................ 
canton.. .............. 
Oswego.. ............. 
Rochester.. ........... 
d i e  ................ .-.I 
Cleveland.. 
S.mdusky.. 
Toledo.. 
Fort Wayne 
Detroit 

s mcuse .............. ; 
........... ........... .............. ........... ................ 

I 
Upper Laktr Region. 

.. 

Yoorhead ............. 94Oi 
Blsmarck ............. 16741 

Ellendale.. ........... 1: 4571 
perils Lake.. ........ -1'  4 ~ ?  

Willist an... ......... ..!I, 872; 
Grand Forks .......... I LU5: 

30.11j-0.03~--1.4/ -4.11 341 24: 
:10.16+ .03; 1.4. -5.3 43 11 
30.09(- .03!-4.6' -4.9; 37i I! 
30.091 __.__.! 1.11 _.._._ :431 1: 

30.111+ .03; 0.2) -6.3; 401 1( 
............. 1-3.6' ...... ! 311 241 

2:;;~ ............. : 69q S1 96 

Cairo .................. i 3513 878 w 
Peoria ................. 1 6091 111 45 
Sprlnrrfield, 111 ........ 
Hannibal. ............ 
St. Louis .............. 

...............I 614 641 7s 

I 1  
4.01 ._... I 36; 241 1?1-?21 311-4; 
3.7 7 .9  354 24. 11 -?51 31;-4. 
5.41 -9.8' 361 I; 14i-31 31. 4' 
5.6 -10.9. 34; ?5' 13l-18 31122; 
4.0 5 . 4  ......I -6.4 3r. 61 1 1211241 15 27 :1i14, '31 5 

1o.q-10.8, 3s: 1 s t - q  12, 2 
11.81 -S.6' 441 4' 21 -20 31: 3 

0 
1?.4(-11.3 411 4 21 -21 111 4 
21.08-13.8 10.41-12.11 53; 368 25 21 29.-16 1!-?1/ 121 13 131 ! 
13.6--12.71 391 25 21!--201 13; 6 
13.61-13 1j 42, I I  z/--?n' 12' 51 
18.8!-12:2; 45! 25: 26,-171 12! I?! 

&2'-10.1) 3i! ?5 17 -16 31 

........... .......... 
La Crwse.. ........... 
Madlson. ............. I 
Wausau ............... 1 
Charles Clty .......... .I1 
Dnvenport ............ 
Des Molnes ........... .I 

1 1 :  I i  
, I  

Hbsouri  my. j 1 I 1 12.61 -8.51 I I 1 I ; 

7.3i +1.8! 
&F?I +l.6; 
5.021 -0.2, 
7.431 + z e ;  
4.46 +o 6 

5.00' +1.3; 
2.m. +O.L 
?. w ...... I 
3.511 +0.6, 
3.461 +0.41 

3.49! --u:41 

4.30 +0.9J 

2.88 +o.zi 
I 

5.64 +2.31 
2.37 -0.Si 
1.69 -1.S 
2.25 -0.9, 
3 . m  + i . s l  
1.75 -1.3 
2.60 +n.?. 
?.ii +O.i1 
3.f-5 +l.i: 
2 19 ...... ! 
2:Sa +0.6' 

2.561 +O. 61 

1.41 -0.S: 
1 . P  -.@4, 
2.09 +O.?' 
3.?1 +n.5/ 
2.65 +0.6 
2 0 8  
3:21 ... 0;oI 
4.i7 +?.7 
1.74 -0.d 
2.18 -0.11 
0.99 -1.21 
4.19 +?.1 
2.22 +0.5/ 
5.3s +3.4 
0.941 0.0; 

0.24 -0.4 
0.42 _.___.I 
0.75 +0.2 

I 

0.38 -0.3 
0.51 -0.4I 
1.33 +o.e 
2.09 +0.5 
0.86 ...... 
1.56 0.0 
0.78 -0.4' 

3.47 -0.4 
1.58 -0.6 

0.50 ......I 

I 

0.85 -0.11 

1.81 +0.3/ 
0.70 -1.01 

1.00 -1.2 

0.67 ...... 
0.90 -0.1 
0.51 -0.4 
0.48 ...... 

0.94 -0.21 

1.96 4 7  

I? 7,0881 nw. 
10 8,B,P4* nw. 
9. 9 0571 nw. 
9 1 1 ~ : ~ o i i  nw. 
8 ...... I nw. 

10 6,525 w. 

13 9,375 nw. 
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- _  
i 
! 

441 w. 1ri si I 

381 S I .  15. 4 1' 
4S1 nw. 141 13' ~ 

431 nw. 11' 7, I, 
4?1 sw. j 12; 7 
49. SW. ' 124 8' 
43! sw. j 11) 4. 1 
461 w. 11: 7; 1 si! nw. , 121 5; 1 
361 sw. 13' 6 1 
4Sl w. ! 12' 61 1 
451 W. 12: 8' 1 
5% w. l?i 4; 
38i sw. 15! 2' 
26, SW. 

121 61 

4% sw. 
(8' sw. 
441 s. 
66, sw. 

I 

5?: sw. 
431 I. 
41 nw. 
441 ne. 
421 n. 
441 n. 
60 nw. 

301 n. 
47, nw. 
361 nw. 
5% nw. 
36 nw. 
481 nw. 

371 nw. 
40 nw. A nw, 
461 n. 

I 

i 

18 6.7 9.9' 0.0 
17 6 .9  11.9, 0.0 
15 5 .6  13.9 0.0 
13 6.5 18.5) T. 
15 6.2 21.7: 3.0 

15 11 6.2 6.2 24.6; 41.0 7.6 9.5 
12 6 2  22.0 5 0  
10 614 20.11 7:2 
14 H.7 20.2. 7.5 
15 6.5 25.41 7.0 
11 6.3 24.413.0 
21 7 7  1 9 1  7 2  
?01 S:5 1916 2:6 
20 7.5 17.2 2.1 

6.8 

16 6.7 40.824.0 
14 5.8 22.3 16.1 
19 7.6 28.3 18.S 
18 6.8 17.211.0 
15 7.1 31.011.5 
17 7.4 13.6 6.5 
171 7.5 24.s 9.0 
151 6.S ?3.011.3 

I 6-91 I 

1 b.4 

14 5.5 6.1 8.5 
18 6.9 10.310.0 
18 6.5 2.8 4.0 
14 6.2 4.2 1.0 
11 __.. 6.0 5.6 
14 6.6 5.9 2.7 

5.3 

13 5 . 4  S.3 5.0 
11 5 5  8 1  4 0  
13 14:(110:0 
14 6.1 24.516.8 

r.5 12.4 

13 5.41 9.6 7.9 
121 6.21 14.? 6.5 
14 5.81 16.5 9.4 ::I 18.3 

4.2 

151 8 5.1; 6 O! 24.2, 5.0 4.5 4 4 

14 5 6 '  16.9 9 0  
15' 6:21 19.2 d o  
12 6.81 11.7 0.7 

I 
17 6.3; 15.8 3.8 

151 6.41 l l . R  1.0 
9 5.1. 10.3 2.6 

13 5.51 6.4 3.0 
9 4 0 23.0 0.s 

13 5:31 7.8 3.1 
12 5.0 9.4 2.3 
13 5 . 8  9.2 5.0 
1 0 5 "  81 5 .0  7.4 7 0 3 0  3.3 
141 15 6:; 5.01 14.6 714 4:s 6.0 

10 5.21 6.8 2.8 
16 6.41 16.1 4.6 
W 6.3 11.7 8.0 
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'L'.~BLE II.-Acci~mdated airiomts of precipitation for enrh .5 miieufm, for  the prinripnl slorms in iuhirh th rate oj f d l  cqqualt-d 01 czcredtd 0.?5 Qirh in 
any 5 71iiimtfs. or 0.80 6 8  1 hour, during Jmuoq, 1913, at nll staiior&s fttnLished with sdf-rtyistt-ring pycs .  

I 1 Tots1 duration. 1 Excessi-e rate. I:.? - 1 Fcpths of precipitation (in inchos) during periods of time Indicated. l a  : 2 !  



.JANVARY, 1918. MONTHLY WEATHER REVIEW. 
TABLE II.-AcmntiZafed amounts of precipitation for each 5 minvtes. for the principal e t m s  in which the rate of.fnll cquald or cxceeded 0.25 iiach in 

any 5 niinutcs, or (1.80 in 1 hour, d1crin.g JG~IZLOTY,  1918, nl all stclinns fitrnis!icd iuifh sty-r~gistering gnp4'ontinued. 

EbtlanS. 

Youtgomery, ....... 

Walln Wnlls, Wash.. ..... 
V:nshington. D. C. 
W'niisiu, 1% 
Wirhlts, Kaus 
Wlllicton, N. Dak. ....... 
Wilmln~ton, N. C.. ...... 
Ii'lnncmowa. Nev. ....... 
Wybhoville. Va.. ......... 
Ysnkton S Drk ......... 
Pellowst& Park, Wyo.. 

....... ............. ............ 

Self-register not 10 use. t Record pmly estimated. t No p;eelpltstion occurred during month. 
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29.10 
29.14 
29.19 

MONTHLP WEATHER REVIEW. 
TABLE 111.-Data furnished by the Canadian Meteorological Sen&?, January, 1918. 

........ 
29.88 
m.%F 

JANUARY, 1918 

29.19 30.10 

ao. 09 

30. IO 

2S.13 30.07 

30. OLi 

30.08 
30. O i  

27.85 30.07 
2S.49 30.17 
a . 2 8  30.15 
Z.S.fi2 30.16 
29.83 ' 30.05 , 

Temperature. Precipitation. 1 Pressure. 
Altltude i ahoso I 1.5. L.' 

-- 
r'epar- 
tiire 
from 

iorml. 

_- 
Menu 
maxi- 
mum. 

--. 

Mean 
mini- 
mum. 

I I 
I ! repar- 

ture 
from 

U l U d .  

- 
Inchrs. 

-1.33 
+O. 87 
-2.18 
-2. w 
-1.18 

+o. 19 
-0.36 
-0.W 
-0.33 
-0.50 

+o. 18 
-1.59 

-0. on 
-0.50 

+o. 24 
+a. I 
-0.48 
-0.07 
-0.38 

+o. 5Q 
+1.24 
+o. 31 
-0.29 
-a 31 

+o. 7e 
-0. of 
+1.11 
+ I . @  

+5.w 

-0. ea 

-1.34 j 

-1.14 I 

:tatlnn 
educed 
o mean 

hours. 

Inehm. 
29.31 
29.62 
29.58 
2'3.63 
29.62 

29.69 
9 . 5 7  
29.47 
29. Iw 
29.23 

29. GO 
29.57 
29.47 
2R.46 
29.26 

or 2 i  

- 

6 tat 1 om. Mean 
mal.+ 
mean 

nin.+2. 

Total 
uowlall. Hfghest. I Lowest. 

I 
Total. ' Jan. 1, I 1816. 

i 

OF. 
29.4 
21.8 
20.9 
22.0 
16.5 

11.1 
8.2 
6 . 1  
7.6 
2.7 

5. s 
R. 7 

13.2 - 5.S 
12.5 

9 .2  
8.0 

- 5.2 - 5.0 

- 4.0 
9.6 
4.1 

13.0 
1.4.6 

5.3 - 6.0 - 4.7 s. 2 

19.2 
81.4 

2. n 

42.a 

OF. + 5.6 + 1.3 - 0.9 - 4.3 - 0.5 

+ 1.3 + 0.2 - 3.0 - 4.1 - 3.7 

OF. 
34.0 
30.6 
29.0 
2;. 7 
23.0 

20.8 
14.0 
13.2 
13.5 
11.5 

14.9 
17.7 

6. 8 
20.0 

16.9 
14.3 
10. 7 
2.0 
4.0 

m. 4 

O F .  a. R 
13.0 
12.8 
18.3 
10.1 

1.3 
2.4 - 1.0 
1.S - 6.1 

- 3.3 - 0.3 
6.0 

-15.4 
5.0 

1.5 

- 6.6 
-12.5 
-14.5 

-13.0 
0.4 - 5.3 
1.6 
5.9 

- 4.5 
-15.5 
-14.1 

20.9 
38.3 

13.0 
56.3 

- 4.a 

Fed. 
125 
48 
88 
65 
38 

28 
20 

290 
187 
489 

230 
235 
3i9 

1, %I 
592 

856 
688 
844 ;a 

1,6% 

2 1 1  

2' 3% 
2' 144 

3' 47> 
4: 521 

2,154 

1' i9: 

4,181 

1 151 

1: 28: 
231 

151 

O F .  ! 
46 ' 

43 
41 
41 
42 

 OF.^^ j Inches. 
1.5;s 

- i 2.78 

Inelin. -' 

15.0 
20.5 
1.5.1 
22.0 
13.4 

St. Jolms, X. F ............................ 
2dney,  C. B. I ............................ 

al1hs N S .............................. 
Yarrnou'th' N. S. 
Char lo t te tk ,  P. E. I.. 
Chatham. N. €3 ............................ 
Father Point, Que ......................... 
Quebec, Qm 
Mon trcd. Qoe.. ........................... 

i Stoneelitk, Ont 
Ottawa Ont ............................... 
Klnptdn, Ont ............................. 
Toronto Ont .............................. I 
White h = r ,  Ont . .  ........................ 
Port Staulcy, Ont. ....................... .I 

! 
Southampton Ont.. ....................... 
Parry Sound 'Ont ......................... ' 
port ,\rtliur.'Ont... ....................... 1 
Winnipeg. ?Jan.. ......................... ./ 

1 Mmneiiosa, Urn.. 
Qii'Appelle, Sask.. ....................... .; 
Medleme J h t  Alberta ..................... j 

Cdnry, Alberta... ................... .....I 
BnnlT, Albcr ta... .......................... i 

I Edmonton. Alberta .................... ..-.! 
Prince Albcrt Bask ....................... . I  
Battlelord Si'sk.. ......................... ; 
Ktrinloops: B. c' ........................... I 
Victoria, B. 1'. ........................... .: 
Barkcrville, B. [' .................. ........I 

.......................... ................. i 
............................... ! ............................ 

......................... 

Swilt Current: Eask ......................... 

Ilomilton, Bermuda.. ..................... 1 

2'1.69 I - .2S 
m.io - ..xi 
29.66 - .30 

-. 0.25 - .38 - .a - .17 - .14 

-0.15 

- .14 I - .1.5 ; - .13 

- .14 j 

i 
......... 

-0.13 i - .12 - .01 - .03 

+Q. 01 - .n1 + .01 + .05 
+ .07 

a. 78 
2.49 
3.11 
3.40 
1.82 

3.17 
1.86 
2.30 
1.61 
2.49 

4.29 
6. M 
0.34 
0.81 
0.42 

1.09 
1.81 
0.96 
0.30 

1.44 
0.91 
1.51 
1.87 
4.05 

7. 05 
3. sa 

am 

a4.6 
!a. 9 
31.1 
34.0 
18.1 

18.4 
23.0 
16.1 
22.5 

42.9 
69.0 
3.4 
8.1 
4.2 

10.8 

9.6 
3.0 
7.8 

14.4 
8.1 

14.9 
16.5 
T. 

64.0 
0.0 

ai. 1 

ia I 

29.72 
29.00 
29.31 
29. S i  
23.8s 

2% %!! 
33.!11 
29.81 
2>. XI5 
23.24 

48 
31 
34 
34 
22 

29 
3s 
33 
19 
35 

32 

25 
22 
32 

a5 

-26 1 
-14 
-3 I 
-19 I 
-36 

-20 I 
-16 i 
- S i  
-52 I 

-13 j -m I 
-30 
-37 1 
-43 

-36 
-42 
-38 
-24 
-40 

-43 
-46 
-46 
-14 

23 

22 
51 

I 

- 8 1  

- 3.8 - II.4 : 
- 6 . 2 '  

- 9.7 

- 8.8 

+ 1.6 I + 2.9 

- s . 4  ! 

-11.2 1 
- 1.1 1 

27.68 
27.67 
27.36 
24 36 
2.5: I 

- 0.2  + 4.3  + 1.0 + 4.6 + 2.5 

4.8 
19.3 
13.4 : 
24.5 
B . 4  ! 
15.1 ' 
3.5 ' 
4.7 ! 

8 . 5 ,  
45.8 , 

25.5 
66.5 , 

41 
48 I 

5 4  
5 0 ;  

4 8 ;  

+ 3.5 + 2 4  + 1.2  + 2.3 + 3 . 5 ,  

44 ! 
40 ! 
43 j 
43 4 

56 I 
40 I 

72 j 

+o. 0.1 
f .os + .07 + .20 + . 1 1 ,  

25.HO m.02 i +0.13 ! 
29.83 , 29.99 I - .14 j 

+ 1.4 ! - 0.6 j 
I 

See descriptlon 01 Table I11 given on p. 4s 

0 


